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This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records , 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
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Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  Matawan  Lake  Dam  in  Monmouth 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dan  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's 
condition  is  given  on  the  first  three  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Matawan  Lake  Dam  is  judged  to  be  In  poor  overall 
condition.  The  spillway  is  considered  to  be  marginally  adequate.  To 
Insure  adequacy  of  the  structure  the  following  actions,  as  a minimum,  are 
recommended : 


a.  The  owner  shall  engage  a qualified  professional  consultant  to 
determine  the  actual  capacity  of  the  spillway  using  more  precise  and 
sophisticated  methods  and  procedures.  The  hydraulic  and  hydrologic  study 
should  be  completed  within  twelve  months  from  the  date  of  approval  of  this 
report.  In  the  event  the  further  spillway  capacity  study  indicates  the 

need  for  Increased  hydraulic  capacity,  such  remedial  work  should  be  initiated 
in  calendar  year  1979. 

b.  Within  nine  months  from  the  date  of  approval  of  this  report 
engineering  investigations  and  studies  should  be  made  to  more,  accurately 
determine  the  dams  stability.  Studies  should  Include  phreatic  levels, 
soil  properties,  spillway  slab  uplift,  pile  foundation  data  and  other 
information  necessary  to  determine  the  need  for  remedial  actions.  Any  such 
remedial  actions  should  be  initiated  in  calendar  year  1979. 

c.  The  following  remedial  actions  should  be  completed  within  the 
below  listed  times  from  the  date  of  approval  of  this  report: 


CORPS  OF  ENCINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


Based  on  visual  Inspection,  available  records , calculations  and  past 
operational  performance,  Matawan  Lake  Dam  Is  judged  to  be  in  poor  overall 
condition.  The  spillway  is  considered  to  be  marginally  adequate.  To 
insure  adequacy  of  the  structure  the  following  actions,  as  a minimum,  are 
recommended : 

a.  The  owner  shall  engage  a qualified  professional  consultant  to 
determine  the  actual  capacity  of  the  spillway  using  more  precise  and 
sophisticated  methods  and  procedures.  The  hydraulic  and  hydrologic  study 
should  be  completed  within  twelve  months  from  the  date  of  approval  of  this 
report.  In  the  event  the  further  spillway  capacity  study  indicates  the 

need  for  increased  hydraulic  capacity,  such  remedial  work  should  be  initiated 
in  calendar  year  1979. 

b.  Within  nine  months  from  the  date  of  approval  of  this  report 
engineering  investigations  and  studies  should  be  made  to  more  accurately 
determine  the  dams  stability.  Studies  should  Include  phreatic  levels, 
soil  properties,  spillway  slab  uplift,  pile  foundation  data  and  other 
information  necessary  to  determine  the  need  for  remedial  actions.  Any  such 
remedial  actions  should  be  initiated  in  calendar  year  1979. 

c.  The  following  remedial  actions  should  be  completed  within  the 
below  listed  times  from  the  date  of  approval  of  this  report: 

(1)  Restore  operating  capability  of  low  level  outlet  within  three 
months  and  transfer  its  operation  point  to  a safe  location  within  six 
months . 

(2)  Establish  a warning  system  within  three  months. 

(3)  Install  and  begin  logging  a lake  level  gage  within  three  months. 
Also,  establish  a more  price  rating  curve  for  the  spillway  and  low  level 
outlet . 

(4)  Establish  and  execute  a comprehensive  operation  and  maintenance 
procedure  for  the  dam  within  six  months.  Maintenance  shall  include 
control  of  embankment  vegetation. 

d.  The  Hazard  Classification  of  this  dam  has  been  changed  from 
"high"  to  "significant." 
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APPROVE 


JAMES  G. 

Colonel,  Corps  of  Engineers 
District  Engineer 


DATE : 'JtP 
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PHASE  I REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 

Name  of  Dam: 

State  Located: 

County  Located: 

Stream: 

Date  of  Inspection: 

Assessment  of  General  Condition  of  Dam  with  respect  to  Safety  and 
Recommended  Action  with  Degree  of  Urgency 

• The  Spillway  Design  Flood  (SDF)  for  Matawan  Lake  Dam 

is  in  the  range  between  the  100-year  flood  and  one  half  of  the 
Probable  Maximum  Flood  (PMF).  The  spillway  is  barely  adequate 
to  pass  the  100-year  flood  without  overtopping  and  can  safely 
pass  only  18  percent  of  the  one  half  PMF.  Overtopping  carries 
with  it  the  serious  risk  of  washing  out  the  dam.  The  PMF  was 
determined  by  Standard  Corps  of  Engineers  screening  procedures 
and  should  be  verified  by  the  owner  by  more  accurate  or  sophis- 
ticated methodologies  and  procedures. 

An  investigation  to  increase  the  capacity  of  the  spillway 
should  be  completed  within  15  months,  presenting  an  approved 
plan. 

• Additional  investigations  to  acquire  needed  engineering  data 
relating  to  the  assessment  of  stability  and  safety  of  the  em- 
bankment and  spillway  are  required  as  listed  below: 

1.  Determination  of  phreatic  surfaces  in  the  left 
embankment  and  uplift  pressure  under  the  spillway 
apron  slab. 


Matawan  Lake  Dam,  LD.  NJ  00086 

New  Jersey 

Monmouth 

Gravelly  Brook 

May  8 and  10,  1978 


2.  Determination  of  engineering  properties  of  the 
soils  in  the  embankment  and  of  the  underlying 
soils  in  the  subgrade. 

3.  Acquisition  of  sufficient  as-built  data  to  produce 
a coherent  set  of  engineering  drawings  showing  em- 
bankment cross  sections  and  pile  foundation  data  at 
the  rebuilt  bridge  abutments. 

The  additional  information  should  be  acquired  within  a period 
of  9 months. 

• Additional  embankment  and  spillway  stability  investigations 
are  required.  The  ability  of  the  present  pile  support  under 
the  spillway  to  resist  lateral  hydraulic  loadings  at  current 
and  PMF  lake  levels  is  questionable.  The  stability  of  the 
left  embankment  is  also  questionable  since  it  exhibits  see- 
page, has  its  toe  ending  in  the  channel  of  Gravelly  Brook, 
and  has  a downstream  slope  considered  excessively  steep. 

The  top  part  of  the  embankment  is  supported  by  a timber 
retaining  wall  in  deteriorated  condition. 

These  investigations  should  be  completed  and  corrective  plan 
formulated  within  15  months. 

• The  low  level  outlet  is  currently  inoperable.  It  should  be 
restored  to  operation  within  3 months.  The  operation  of  the 
gate  is  dangerous  at  high  lake  levels  and  the  operation  point 
should  be  transferred  from  the  spillway  crest  to  a dry  land 
location  on  the  Main  Street  sidewalk  within  6 months. 


( 


• Operation  and  Maintenance  Procedures  - An  annual  inspection 
is  recommended  utilizing  a visual  check  list  similar  to  that 
used  in  this  investigation. 

• A warning  system  should  be  established  between  the  Monmouth 
County  dam  operators  and  the  Borough  of  Matawan  Police  to 
bar  traffic  from  Aberdeen  Road  during  periods  of  high  inflows 
and  impending  embankment  overtoppings. 

• A lake  level  gage  should  be  affixed  to  the  upstream  side  of 
the  roadway  bridge  and  read  at  routine  maintenance  visits 
and  at  times  of  high  water.  A more  precise  rating  curve  for 
spillway  and  the  low  level  outlet  discharges  should  be  esta- 
blished. 

• The  Hazard  Potential  of  this  dam  has  been  changed  from  "High" 
to  "Significant"  on  the  basis  of  this  investigation. 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

MATAWAN  LAKE  DAM,  I.D.  NJ  00088 

SECTION  1 

1.  PROJECT  INFORMATION 

1.1  General 

a.  Authority 

The  Dam  Inspection  Act,  Public  Law  92-367  of  August  1972  authorizes  the 
Secretary  of  the  Army,  through  the  Corps  of  Engine°rs  to  initiate  a 
program  of  safety  inspections.  The  inspection  of  Matawan  Lake  Dam  was 
carried  out  under  Contract  DACW61-78-C-0100  to  the  Department  of  the 
Army,  Philadelphia  District,  Corps  of  Engineers  by  the  engineering  firm 
of  Harris-ECI  Associates  of  Woodbridge,  New  Jersey. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  and  evaluation  is  to  identify  conditions 
which  threaten  the  public  safety  and  thus  permit  the  correction  of  the 
conditions  in  a timely  manner  by  the  owners.  The  National  Inventory  of 
Dams  will  be  updated  by  the  data  acquired  during  the  inspection. 
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a.  Description  of  Dam  and  Appurtenances 
Matawan  Lake  Dam  consists  of  a concrete  spillway  of  circular  segment 
shape  in  plan  which  has  been  added  upstream  of  an  existing  masonry  and 
concrete  bridge  spanning  over  Gravelly  Brook.  A roadway  embankment  ties 
into  both  bridge  abutments  and  connects  the  bridge  to  higher  ground  on 
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both  sides.  The  embankment  top  carries  Main  Street,  a two-lane  bitu- 
minous paved  road  across  the  brook.  Upstream  cutoff  under  the  spill- 
way is  accomplished  by  a single  row  of  4-inch  thick  tongue  and 
groove  timber  sheet  piles,  18-foot  long  extending  down  to  elevation 
-10.7,  and  connected  to  the  existing  upstream  bridge  abutment  walls  by 
means  of  a 12-inch  thick  reinforced  concrete  cutoff  wall.  (Drawing  2). 

The  timber  sheet  piling  is  continued  along  the  upstream  face  of  the 
embankment  at  various  bottom  elevations  and  terminating  on  the  top  at 
elevation  19.3  which  is  one  foot  above  the  lake  level.  The  total 
extent  of  the  timber  sheet  piling  along  the  right  embankment  is  approx- 
imately 125  feet  from  the  centerline  of  the  stream  and  approximately 
150  ft.  from  the  centerline  of  the  bridge  along  the  left  embankment  section. 

The  spillway  bridge  spanning  across  Gravelly  Brook  is  of  masonry  and 
reinforced  concrete  construction  having  apparently  been  reconstructed 
in  1925,  in  connection  with  the  spillway  addition.  The  downstream 
bridge  wingwalls  were  also  added  in  1925,  and  are  of  reinforced  concrete 
supported  on  timber  piles,  replacing  earlier  ones  of  masonry  construction, 
t No  data  is  available  for  the  earlier  masonry  bridge  abutments  and  founda- 

tions which  were  partially  reused  in  the  1925  reconstruction.  The  bridge 
superstructure  consists  of  concrete  encased  steel  stringers  and  dates 
from  1925. 

The  downstream  right  embankment  slope  is  approximately  1 vertical  on 
; 2 horizontal,  is  poorly  dressed  and  overgrown  with  vegetation  in  the 

wild  state.  The  downstream  left  embankment  slope  is  apparently  steeper 
than  1 on  2 horizontal,  and  the  roadway  fill  for  the  top  6 to  8 feet  of 
the  embankment  is  retained  by  timber  sheeting  and  vertical  timber  piles. 

The  timber  piles  at  the  supported  face  are  further  stabilized  by  a second 
row  of  downstream  kicker  or  anchor  piles  which  are  connected  to  the 
primary  row  by  substantial  timber  braces.  This  system  extends  along 
the  embankment  for  about  60  feet  from  the  face  of  the  bridge  abutment. 
Further  out,  the  second  row  of  kicker  piles  is  discontinued  and  the 
primary  row  of  piles  are  tied  back  into  the  embankment.  The  roadway 
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embankment  slopes  steeply  away  from  the  low  timber  retaining  wall  at 
the  top.  The  toe  of  the  embankment  ends  at  the  channel  bank  of  Gravel- 
ly Brook  which  turns  left  upon  passing  through  the  bridge  opening  and 
then  runs  parallel  to  all  of  the  left  embankment  toe. 

The  left  embankment  is  extremely  irregular,  locally  eroded  and  covered 
with  brush  in  the  wild  state. 

A 30-inch  dia.  low  level  outlet  has  been  provided  through  the  spillway, 
controlled  by  a faced  mounted  gate  valve  on  the  upstream  side. 

The  reservoir  rim  is  relatively  steep  and  is  covered  by  second  growth 
timber. 

The  downstream  channel  of  Gravelly  Brook  meanders  in  low  banks  in  a wide 
tidal  plain,  joining  the  channel  and  tidal  flat  area  of  Matawan  Creek 
within  200  yards  downstream  of  the  dam. 

b.  Location 

Matawan  Lake  Dam  is  located  on  Gravelly  Brook  in  the  Borough  of  Matawan. 
The  roadway  embankment  carries  Main  Street  across  the  brook.  Gravelly 
Brook  is  a tributary  of  Matawan  Creek  which  forms  its  own  small  local 
drainage  basin  flowing  into  the  Raritan  Bay  part  of  the  Atlantic  Ocean. 
The  downstream  area  is  part  of  the  Borough  of  Matawan. 

c.  Size  Classification 

According  to  the  "Recommended  Guidelines  for  Safety  Inspection"  by  the 
U.S.  Department  of  the  Army,  Office  of  the  Chief  of  Enginers,  the  dam 
is  classified  in  the  dam  size  category  as  being  "Small",  since  its  sto- 
rage is  less  than  1,000  acre-feet.  The  dam  is  also  classified  as  "Small" 
because  its  height  is  less  than  40  feet.  The  overall  size  classification 
is  "Small". 

0 
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d.  Hazard  Classification 

The  dam  has  been  listed  in  the  National  Inventory  of  Dams  as  having 
High  Hazard  Potential,  on  the  basis  that  in  the  event  of  failure  of  the 
dam  and  its  appurtenances,  excessive  damage  could  occur  to  downstream 
property  together  with  the  possibility  of  the  loss  of  more  than  a few 
lives.  Visual  inspection  shows  that  the  downstream  tidal  flat  into 
which  the  dam  discharges  is  very  wide.  The  adjacent  residences  are  all 
on  higher  ground  approximately  even  with  the  dam  crest  level  and  would 
not  be  subject  to  inundation  in  case  of  dam  failure.  Downstream,  a high 
railroad  embankment  pierced  by  three  10-foot  diameter  culverts  could 
control  tailwater  levels  in  the  reach  between  it  and  the  dam,  and  could 
control  downstream  discharges  of  both  Gravelly  Brook  and  Matawan  Creek 
at  PMF  levels.  Matawan  Lake  has  a low  storage  volume  and  the  impounded 
depth  is  also  low.  The  only  possible  downstream  danger  area  is  the  un- 
developed stretch  of  Aberdeen  Road  crossing  the  tidal  flat  of  Matawan 
Creek  just  upstream  of  the  railroad.  At  PMF  levels,  this  road  could 
become  dangerous  to  travellers. 

On  the  basis  of  the  above  facts,  it  is  recommended  that  the  Hazard  Poten- 
tial of  Matawan  Lake  Dam  be  revised  from  "High"  to  "Significant". 

e.  Ownership 

Matawan  Lake  Dam  is  owned  by  the  Borough  of  Matawan.  Operational  control 
and  maintenance  is  provided  by  Monmouth  County. 

f.  Purpose  of  Dam 

The  dam  serves  as  a Borough  recreation  facility  for  small  non-powered 
boating  and  fishing. 

g.  Design  and  Construction  History 

No  data  was  recovered  in  the  files  of  the  New  Jersey  Department  of  En- 
vironmental Protection  (NJ-DEP)  relating  to  the  dam  construction  and 
design.  Available  drawings  dated  1923  show  that  the  spillway  was  added 
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to  a reconstructed  bridge  and  roadway  embankment.  The  actual  work 
was  completed  in  1925.  Addition  of  a sheet  pile  headwater  cutoff  for 
the  embankment  was  part  of  the  1925  reconstruction.  The  downstream 
timber  retaining  wall  at  the  very  top  of  the  embankment  dates  to  1928, 
according  to  plans  furnished  by  the  Monmouth  County. 

No  inspection  reports  relating  to  the  construction  are  in  the  files 
of  the  NJ-DEP. 

h.  Normal  Operating  Procedures 

The  normal  operating  procedure  is  to  allow  the  stream  water  to  flow  over 
the  spillway,  keeping  the  low  level  outlet  closed.  The  low  level  outlet 
could  be  of  value  during  rainstorms  if  it  were  operational.  The  low  level 
outlet  could  also  be  used  to  draw-down  the  water  level  in  the  reservoir 
for  reservoir  dredging  purposes,  if  so  required. 

1.3  Pertinent  Data 

a.  Drainage  Areas 

At  dam  axis,  drainage  area  is  2.7  square  miles. 

b.  Discharge  at  Dam  Site 
Maximum  known  flood  at  dam  site: 

t 

Warm  water  outlet  at  pool  elevation: 

Diversion  tunnel  low  pool  outlet 
at  pool  elevation: 

Diversion  tunnel  outlet  at  pool 
elevation: 

Gated  spillway  capacity  at  pool 
elevation: 

O 


Unknown,  estimated  at  less  than  1,000 
cfs  on  the  basis  that  the  dam  has  not 
been  overtopped,  according  to  available 
information 

NA 

NA 

NA 

NA 
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Gated  spillway  capacity  at 

maximum  pool  elevation:  NA 

Ungated  spillway  capacity  at 

maximum  pool  elevation:  270  cfs  (Elev.  19.77) 

Total  spillway  capacity  at 

maximum  pool  elevation:  270  cfs  (Elev.  19.77) 


c.  Elevation  (feet  above  MSL) 


Top  dam: 

Maximum  pool,  design  surcharge: 
Full  pool  control  pool: 

Recreation  pool : 

Spillway  crest: 

Upstream  portal  invert  diversion 
tunnel : 

Downstream  portal  invert  diversion 
tunnel : 

Streambed  at  centerline  of  dam: 
Maximum  tailwater: 


d.  Reservoir 

Length  of  maximum  pool: 

Length  of  recreation  pool: 
Length  of  flood  control  pool: 

e.  Storage  (acre-feet) 

Recreation  pool: 

Flood  control  pool: 

Design  surcharge: 

Top  of  dam: 


21 . 27 
19.77 
NA 

18.27 

18.27 

NA 

NA 

Estimated  at  Elev.  1.8 
Tidal  area. 

Mean  high  tide  Elev.  3.1 

Stage  discharge  relationship  not 

available 


4,300  feet 
2,800  feet 
NA 


280  (Elev.  18.27) 
NA 

326  (Elev.  19.77) 
379  (Elev.  21.27) 


■ . 


-~r. 


..ij.v  .• 
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f.  Reservoir  Surface  (acres) 


Top  dam: 

Maximum  pool: 

Flood-control  pool: 

Recreation  pool: 

Spillway  crest: 

g.  Dam 

Type: 

Length: 

Height: 

Top  width: 

Side  slopes  - Upstream: 

-Downstream: 

Zoning: 

Impervious  core: 

Cutoff: 

Grout  curtain: 

h.  Diversion  and  Regulating 

Type: 

Length: 

Closure: 

Access: 

Regulating  facilities: 


38  A (Elev.  21.27) 
33  A (Elev.  19.27) 
NA 

28  A (Elev.  18.27) 
28  A (Elev.  18.27) 


Earth  embankment  with  circular  seg- 
ment concrete  spillway 

275 

19.5  feet 

Approx.  48  feet 

Unknown,  listed  as  vertical  in 
NJ-DEP  files 

IV  on  2H  on  right  embankment  steeper 
than  IV  on  2H  on  left  embankment 

Unknown 

Unknown 

4-inch  timber  T&G  sheet  piles 
None 

Tunnel 

NA 

NA 

NA 

NA 

NA 


i.  Spillway 

Type: 

Length  of  weir: 

Crest  elevation: 

Gates: 

U/S  Channel: 

D/S  Channel : 

j.  Regulating  Outlets 

Low  level  outlet: 

Controls: 

Emergency  gate: 

Outlet: 

i 

! 


Circular  concrete  wall 
57  feet 

Notch  12-foot  long  at  Elev.  18.27; 
remainder  at  Elev.  18.77 

None 

None 

Under  spillway  bridge,  42-foot  wide 
with  paved  invert;  natural  channel 
beyond  bridge 


i 

One,  36-inch  diameter 

Gate  valve  on  upstream  face.  i 

Operated  only  from  top  of  spillway 

crest 

None 

Into  paved  area  below  bridge 


SECTION  2 


2.  ENGINEERING  DATA 

2.1  Design 

Drawings  in  the  files  of  the  New  Jersey  Department  of  Environmental  Pro- 
tection (NJ-DEP)  and  Monmouth  County  relate  to  the  reconstruction  of  the 
existing  bridge,  and  the  embankment  cutoff  at  the  time  the  concrete 
spillway  was  added.  No  drawings  relating  to  the  embankment,  useful  for 
assessing  stability,  have  been  recovered;  nor  is  any  drawing  available 
concerning  the  foundation  of  the  reconstructed  bridge.  No  data  is  avail- 
able concerning  the  foundation  materials  under  the  dam  or  the  materials 
in  the  roadway  embankment. 

2. 2 Construction 

No  construction  reports  are  available  from  the  NJ-DEP  files  dating  back 
to  the  time  the  embankment  and  bridge  were  modified  to  serve  as  a water 
impounding  facility. 

In  1925,  the  existing  bridge  and  embankment  were  modified  as  follows: 

1.  The  circular  spillway  was  added  to  the  upstream  side 
of  the  spillway,  supported  on  timber  piles.  The 
existing  upstream  abutment  masonry  walls  were  faced 
with  a 12-inch  thick  reinforced  concrete  wall  to 
serve  as  a connection  to  the  spillway  and  as  part 
of  the  headwater  cutoff.  The  concrete  cutoff  wall 
was  continued  25  feet  to  the  left  of  the  end  of 
the  bridge  abutment  wall  as  a further  cutoff  and 
core  wall  provision. 
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2.  A 4-inch  timber  sheet  piling  cutoff  was  provided 
along  the  embankment,  under  the  reinforced  concrete 
cutoff  wall  and  under  the  spillway. 

3.  The  bridge  superstructure  was  replaced,  utilizing 
part  of  the  existing  stone  masonry  abutments. 

4.  A new  pair  of  reinforced  downstream  concrete  wingwalls 
were  added,  replacing  the  existing  masonry  walls.  The 
new  wingwalls  were  supported  on  timber  piles. 

5.  The  invert  of  the  bridge  waterway  was  paved  with  a 
8-inch  thick  reinforced  concrete  slab  supported  on  a 
timber  form  deck  and  timber  piles. 

In  1928,  the  emabnkment  was  modified  by  supporting  the  upper  6 to  8 feet 
on  the  downstream  side  by  timber  sheeting  and  timber  piles. 

2.3  Operation 

No  data  is  available  on  the  operation  of  the  dam,  except  for  verbal  evi- 
dence form  the  Monmouth  County  engineer  that  the  existing  dam  has  not  been 
overtopped  in  the  last  two  decades. 

2.4  Evaluation 

a.  Availability 

The  availability  of  data  is  not  sufficient  to  assess  the  safety  of  the 
structure.  Needed  for  proper  assessment  are: 

O 
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1.  A coherent  set  of  as-built  drawings  incorpo- 
rating existing  data  and  adding  additional 
information  by  survey  as  needed.  Data  con- 
cerning the  slopes  of  the  upstream  and  down- 
stream embankment,  the  adjacent  lake  bottom 

and  the  downstream  channel  is  especially  needed. 

2.  Data  relating  to  the  engineering  properties  of 
the  embankment  materials  and  the  underlying 
foundation  soils. 

3.  Data  relating  to  the  phreatic  levels  within  the 
embankment. 

4.  Data  relating  to  the  support  of  the  r*~e-existing 
abutments  of  the  rebuilt  bridge. 

b.  Adequacy 

The  existing  engineering  data  is  insufficient  for  a definitive  safety 
evaluation.  It  is  recommneded  that  the  data  in  Section  2.4  - a.  be 
acquired  within  9 months. 

c.  Validity 

The  existing  information  uncovered  appears  to  be  valid  based  on  visual 
inspection  of  the  dam  with  the  following  exception: 

The  anchor  pile  system  for  the  support  of  the  down- 
stream roadway  retaining  wall  has  been  identified  only 
for  the  first  five  anchor  piles,  compared  to  the  drawings 
which  indicate  anchorage  for  the  full  length  of  the  wall. 


11 


SECTI  0 N 3 


1 
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3.  VISUAL  INSPECTION 

3.1  Findings 

a.  General 

Matawan  Lake  Dam  is  in  poor  overall  condition  physically.  This  is  pri- 
marily related  to  the  condition  of  the  downstream  roadway  embankment 
which  is  overly  steep;  has  its  toe  ending  in  the  downstream  brook  channel; 
and  is  poorly  supported  at  the  top. 

b.  Dam 

• Embankment 

The  earth  dam  right  bank  is  locally  eroded  and  at  places  overgrown  with 
shrubs  and  trees.  No  leaks  could  be  observed.  The  left  abutment  slope 
is  overly  steep,  very  irregularly  eroded,  and  covered  with  wild  brush. 

The  toe  of  the  embankment  ends  in  the  downstream  channel  of  Gravelly 
Brook.  The  top  6 to  8 feet  of  the  embankment  is  supported  by  timber 
sheeting  and  timber  piles  in  deteriorated  condition.  The  primary  tim- 
ber piles  are  additionally  supported  by  tie  back  rods  or  by  a second 
row  of  timber  anchor  or  "kicker"piles  driven  downstream  of  the  primary 
row  and  connected  to  it  by  sloping  timber  struts.  The  tie  back  rods 
have  pulled  through  the  deteriorated  wood  of  several  piles  and  these 
piles  have  apparently  moved  forward  approximately  12  inches.  The 
downstream  lane  of  the  road  appears  excessively  crowned  because  of  the 
retaining  wall  movements  and  the  associated  embankment  settlements  under 
the  lane. 

The  left  abutment  exhibits  some  slight  clear  water  seepage  at  a point 
approximately  100  feet  to  the  left  of  the  bridge  abutment  and  continuing 
to  the  left  abutment  contact,  at  an  elevation  approximately  10  feet  below 
the  roadway  level.  There  is  also  some  seepage  adjacent  to  the  base  of  one 
of  thp  timber  retaining  wall  piles,  also  of  slight  volume. 
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• Spillway 

The  visible  concrete  surfaces  of  the  spillway  are  in  fair  and 
acceptable  condition  with  some  roughening  of  the  surfaces  due  to  erosion. 
The  spillway  crest  is  smooth  and  apparently  level.  The  construction 
joints  are  tight  but  show  surface  cracking.  There  is  some  local  spal- 
ling and  deterioration  in  the  formed  hole  for  the  36-inch  diameter  low 
level  outlet. 

• Spillway  Bridge 

The  masonry  abutments  are  in  generally  fair  to  poor  condition,  with  the 
left  abutment  showing  diagonal  settlement  cracks.  The  left  downstream 
wingwall  has  a large  through-wall  crack  near  the  top.  The  superstructure 
is  in  acceptable  condition. 

• Low  Level  Outlet 

The  spillway  structure  contains  one  36-inch  diameter  outlet,  controlled 
by  a sluice  gate  mounted  on  the  upstream  face  of  the  spillway.  The 
sluice  gate  is  of  the  standard  pressure  seating  type  operated  by  a hand- 
wheel  acting  directly  on  a rising  stem. 

At  the  point  where  the  stem  passes  through  the  water  surface,  corrosion 
has  reduced  the  diameter  to  approximately  35  percent  of  the  original 
diameter.  This  means  that  only  12  percent  of  the  original  cross  sectional 
area  of  the  stem  remain.  At  the  time  of  the  inspection,  the  hand  wheel 
was  frozen  and  could  not  be  moved.  In  general,  the  valve  stand  showed  no 
signs  of  maintenance.  There  was  no  evidence  of  grease,  and  the  stem 
threads  were  quite  dry. 

In  its  present  condition,  this  sluice  gate  is  considered  inoperable  and 
the  reservoir,  therefore,  has  no  facilities  for  emergency  drawdown. 


( 
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• Reservoir 


The  reservoir  rim  upstream  of  the  dam  is  fairly  steep  right  down  to  the 
water  level.  No  shoreline  protection  could  be  noted.  The  reservoir  has 
silted  considerably  and  approximately  20  to  25  percent  of  the  original 
lake  surface  has  silted  in  at  the  upstream  end  of  lake.  At  present, 
siltation  extends  from  Church  Street  in  its  former  end  to  New  York 
Central  Trestle. 

• Geology 

The  dam  is  founded  on  glauconitic  sands  interbedded  with  thin  beds  of 
clayey  silt  (Merchantville  formation).  This  formation  also  rims  most 
of  the  reservoir.  A dark  gray  clay  (Woodbury  clay)  crops  out  along  the 
eastern  edge  of  the  reservoir  and  rims  the  remaining  reservoir  outline. 

# Downstream  Channel 

The  downstream  channel  of  Gravelly  Brook  turns  90  degrees  after  passing 
through  the  embankment  and  runs  parallel  to  the  toe  of  slope  of  the  left 
abutment  embankment  and  then  forms  the  remainder  of  a half  loop  to  the 
left.  The  banks,  although  shallow  are  well  defined  within  a wide  tidal 
flat.  The  tidal  flat  of  Gravelly  Brook  joins  the  wider  tidal  flat  of 
Matawan  Creek,  some  200  yards  downstream.  There  are  no  residences 
downstream  in  low  lying  areas.  The  existing  buildings  are  built  on 
the  higher  ground  of  the  banks  defining  the  wider  tidal  flat.  The  only 
low  lying  facility  is  Aberdeen  Road  which  crosses  the  tidal  flat  of 
Matawan  Creek  some  1,000  feet  downstream  of  the  dam  axis.  This  road 
is  not  developed,  but  could  be  dangerous  in  case  of  dam  failure,  dam 
overtopping,  or  flood  flows  of  PMP  magnitude.  Aberdeen  Road  is  just 
upstream  of  a high  railroad  embankment  belonging  to  the  New  York  and 
Long  Branch  Railroad.  The  embankment  is  pierced  by  3-10-ft.  diameter 
culverts  which  could  control  the  tailwater  of  Matawan  Creek  and 
Gravelly  Brook  at  PMP  levels,  at  the  same  time  protecting  the  down- 
stream part  of  Matawan  Borough  in  case  of  PMP  level  floods. 
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3.2  Evaluation 


1 . Embankment 

The  left  embankment  section  is  in  an  unacceptable  poor 
condition.  It  shows  leakage,  the  downstream  slope  is 
steep,  and  the  low  timber  retaining  wall  at  the  top  has 
deflected  and  the  wood  is  deteriorated.  The  toe  of  the 
slope  runs  directly  into  the  Gravelly  Brook,  whose  chan- 
nel loops  undesirably  in  front  of  the  embankment.  The 
slope  is  highly  irregular  locally  eroded  and  covered  with 
brush  and  small  trees. 

2.  Spillway  Bridge 

The  left  abutment  shows  settlement  cracks  in  the  reutil- 
ized masonry  portion  which  should  be  further  studied  to 
assess  the  significance  with  respect  to  dam  safety. 

3.  Low  Level  Outlet 

The  low  level  outlet  is  inoperable.  The  gate  operating 
stem  is  corroded  to  a small  fraction  of  its  nominal  area 
and  the  operating  wheel  is  frozen  and  inoperable.  The 
hand  wheel  is  directly  mounted  on  the  spillway  crest 
and  would  be  dangerous  to  operate  if  needed  during  a 
period  of  heavy  overflow  over  the  spillway.  The  inoper- 
ability of  this  outlet  is  unacceptable  to  the  overall 
safety  of  the  dam. 
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SECTION  4 


4.  OPERATIONAL  PROCEDURES 

4.1  Procedures 


The  lake  surface  is  unregulated,  with  water  levels  passing  over  the  two- 
level  spillway  crest  at  a depth  required  to  convey  reservoir  inflow. 

The  low  level  outlet  is  inoperable  and  is  not  used  to  augment  spillway 
capacity. 

4.2  Maintenance  of  Dam 

The  dam  is  maintained  by  Monmouth  County  on  an  as-needed  basis.  Based 
on  visual  evidence,  no  significant  maintenance  has  been  provided  in  the 
last  half  century. 

| 

| [ 

4.3  Maintenance  of  Operating  Facilities 

The  maintenance  of  the  low  level  outlet  gate  has  been  neglected,  with 
the  result  that  this  gate  is  now  inoperable. 

i 

4.4  Description  of  any  Warning  System  in  Effect 

There  is  no  warning  system  in  effect  which  would  alert  Borough  officials 
in  case  of  impending  overtoppingof  the  dam,  any  threatened  malfunction, 
or  expected  high  reservoir  outflows. 


4.5  Evaluation 


The  maintenance  of  this  dam  has  fallen  below  acceptable  levels.  It  is 
recommended  that  an  annual  visual  inspection  be  carried  out  utilizing 
a format  similar  to  the  one  appended  as  part  of  this  inspection  report. 
Operating  rules  for  regulating  the  lake  level  at  PMP  levels  should  be 
drawn  up  and  tie  line  to  Borough  Police  should  be  established  to  close 
off  Aberdeen  Road  at  impending  dam  overtoppings. 


17 


. ...  ■ — 


SECTION  5 

5.  HYDRAULIC  / HYDROLOGIC 

5. 1 Evaluation  of  Features 

a.  Design 

Matawan  Lake  impounds  water  drained  by  Gravelly  Brook  which  drains 
south  to  north  from  Beacon  Hills  to  Matawan  Lake.  Matawan  Lake  Dam 
is  located  on  the  northeast  side  of  the  Borough  of  Matawan.  Gravelly 
Brook  drains  an  area  of  approximately  2.7  square  miles.  A drainage 
map  of  the  watershed  of  Gravelly  Brook  and  the  dam  site  is  presented 
on  Plate  1,  Appendix  D. 

The  topography  within  the  basin  varies  from  foothills  type  terrain  in 
the  northern  section,  to  generally  hilly  in  the  southern  section.  Ele- 
vations range  from  approximately  17  feet  above  mean  sea  level  at  the 
dam  site  to  over  300  feet  above  mean  sea  level  in  the  Beacon  Hills  at 
the  south  end  of  the  watershed. 

Land  use  pattern  within  the  Gravelly  Brook  watershed  is  mostly  urban 
with  some  forested  lands  in  the  hilly  southern  section  of  the  basin. 

Most  of  the  urban  areas  are  located  along  the  rim  of  Matawan  Lake.  Very 
little  lands  within  the  basin  are  devoted  to  agricultural  use. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  Matawan  Lake 
Dam  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and  additional 
guidance  provided  by  the  Philadelphia  District,  Corps  of  Engineers.  The 
Probable  Maximum  Flood  (PMF)  was  calculated  from  the  Probable  Maximum 
Precipitation  using  Hydrometeorological  Report  No.  33  with  standard 
reduction  factors.  Due  to  the  small  drainage  area  of  Matawan  Lake,  the 
SCS  triangular  hydrograph  transformed  to  a curvilinear  hydrograph  was 
adopted  for  developing  the  unit  hydrograph.  The  derived  unit  hydrograph 
is  presented  under  the  section  of  hydrologic  computations. 
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Initial  and  infiltration  loss  rates  were  applied  using  SCS  procedure 
to  the  Probable  Maximum  Storm  rainfall  to  obtain  rainfall  excess.  The 
rainfall  excess  was  then  applied  to  the  unit  hydrograph  to  obtain  the 
PMF  hydrograph  utilizing  the  computer  program  HEC-1. 

The  computed  peak  discharge  of  PMF  and  one  half  of  the  PMF  are  11,695 
cfs  and  5,847  cfs  respectively. 

The  100-year  design  discharge  for  Gravelly  Brook  at  the  dam  has  been 
computed  by  the  N.J.  Department  of  Environmental  Protection  and  is  given 
as  1,060  cfs.  Both  the  PMF  and  one  half  of  the  PMF  inflow  hydrographs 
were  routed  through  the  reservoir  by  the  Modified  Puls  Method,  also 
utilizing  computer  program  HEC-1.  The  peak  outflow  discharges  for  the 
PMF  and  one  half  of  PMF  results  in  overtopping  of  the  dam,  but  the  100- 
year  flood  flow  can  be  passed  with  lake  level  just  at  the  top  of  dam. 

The  stage-outflow  relation  for  the  spillway  was  prepared  from  field 
notes,  sketches  and  available  construction  drawings.  The  reservoir  stage 
capacity  data  were  based  on  U.S.G.S.  quadrangle  maps  in  combination  with 
data  given  in  the  National  Dam  Safety  Inventory.  Reservoir  storage  capa- 
city included  for  surcharge  levels  exceeding  the  top  of  the  dam  and  the 
spillway  rating  curve  assumed  that  the  dam  remains  intact  during  routing. 
In  the  routing  computations,  the  discharge  through  outlet  facilities 
was  excluded  due  to  its  insignificant  magnitude  as  compared  to  the 
spillway  discharge  and  the  PMF.  The  spillway  rating  curve  and  the  re- 
servoir capacity  curve  are  presented  in  Plates  2 and  3 of  Appendix  D 
respectively. 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spi 1 1 way  discharge  are  maintained  for 
this  site.  However,  according  to  interviews  with  local  residents,  the 
maximum  reservoir  level  was  never  higher  than  the  Main  Street  surface. 
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c.  Visual  Observations 

Silting  has  occurred  to  a visible  degree  at  the  upstream  end  of  the  re- 
servoir, but  it  does  not  affect  the  validity  of  the  reservoir  routing 
which  assumes  the  reservoir  at  spillway  crest  level  at  the  start  of  the 
PMP.  Silting  will  affect  any  routing  procedure  that  uses  lake  storage 
below  the  spillway  crest  level. 

d.  Overtopping  Potential 

As  indicated  in  Section  5.1. a.,  one  half  of  the  PMF,  when  routed  through 
Matawan  Lake  results  in  overtopping  the  dam.  One  half  PMF  overtopped 
the  dam  by  2.4  feet. 

The  spillway  is  capable  of  passing  the  100-year  flood,  but  is  only  capa- 
ble of  passing  a flood  equal  to  approximately  9.5  percent  of  the  PMF 
without  overtopping  the  dam  (19  percent  of  one  half  PMF).  Since  the 
Spillway  Design  Flood  (SDF)  for  this  dam  is  in  the  range  of  the  100- 
year  flood  to  one  half  of  the  PMF,  according  to  the  Recommended  Guide- 
lines for  Inspection  of  Dam  by  the  Corps,  the  spillway  capacity  of  the 
Matawan  Lake  Dam  is  considered  marginally  adequate. 

e.  Reservoir  Drawdown 

Assuming  the  36-inch  diameter  low  level  outlet  is  made  operational,  the 
reservoir  drawdown  below  the  spillway  crest  elevation  can  be  accomplished 
by  permitting  discharge  through  the  36- inch  outlet  pipe  with  invert 
elevation  3.02.  Assuming  drawdown  to  the  top  of  the  pipe,  and  a constant 
inflow  of  5.4  cfs  (2  cfs/acre),  the  drawdown  can  be  accomplished  in  one 
day  and  22  hours.  Assuming  no  inflow  into  the  reservoir,  the  drawdown 
time  is  reduced  to  one  day  and  16  hours. 
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SECT  ION  6 


6.  STRUCTURAL  STABILITY 

6. 1 Evaluation  of  Structural  Stability 

a.  Visual  Observations 

Visual  observations  casting  doubt  as  to  the  stability  of  the  spillway 
and  bridge  structure  center  on  the  settlement  cracks  noticed  on  the  left 
bridge  abutment.  These  cracks  are  in  the  cut-stone  masonry  of  the  ori- 
ginal bridge  structure  existing  at  the  site  that  was  modified  in  1925  to 
form  the  present  abutments.  It  cannot  be  determined  whether  the  crack 
was  preexisting,, was  caused  by  differential  vertical  loadings  or  founda- 
tion settlements,  or  was  caused  by  horizontal  water  thrust  delivered  to 
the  abutment  by  the  horizontally  arched  spillway. 

The  excessively  irregular  and  locally  eroded  surface  of  the  left  down 
stream  embankment  is  a visual  sign  of  slope  instability.  Leakage  emana- 
ting on  the  downstream  face  of  the  slope  is  an  indication  of  inadequate 
embankment  cutoff  or  a lack  of  proper  embankment  zoning. 

The  deflected  piles  retaining  the  top  part  of  the  left  downstream  embankment  could 
have  been  moved  by  excessive  lateral  pressures  on  the  sheeting.  An  alter- 
nate explanation  is  that  the  timber  has  deteriorated  to  a point  where  the 
design  load  on  the  tie  back  rods  has  exceeded  the  cross  fiber  shearing 
strength  of  the  piles,  causing  the  pull  through  failure  observed. 

b.  Design  and  Construction  Data 

There  is  insufficient  data  available  on  the  existing  structure  to  assess 
its  structural  stability.  Pile  plans  are  available  for  the  spillway 
structure  (not  included  in  plates  because  of  poor  reproduction  quality) 
but  these  piles  are  insufficient  to  fully  resist  the  lateral  thrust  from 
the  spillway.  The  pile  plans  for  the  original  part  of  the  rebuilt 
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bridge  abutment  are  not  available.  The  downstream  wingwalls  have  an 
inordinately  high  concentration  of  piles  supporting  them  and  the  con- 
clusion reached  is  that  these  piles  were  meant  to  aid  in  resisting  the 
horizontal  hydraulic  thrust  of  the  spillway  being  transmitted  through 
the  rebuilt  bridge  abutments.  Even  counting  all  the  vertical  piles 
under  the  spillway,  the  spillway  apron,  the  invert  paving  under  the 
bridge  and  the  downstream  wingwalls,  there  is  insufficient  lateral 
pile  resistance  available  to  resist  lateral  loads  on  the  spillway 
without  relying  on  either  the  unknown  pile  capacity  of  the  foundation 
system  under  the  original  bridge  abutment  or  on  the  passive  resistance 
of  the  embankment  itself.  No  computations  relating  to  the  stability 
of  the  spillway  or  the  embankment  have  been  uncovered. 

Insufficient  data  is  available  to  assess  the  stability  of  the  deflected 
retaining  wall  system.  Insufficient  data  relating  to  the  engineering 
properties  of  the  embankment  and  foundation  materials,  and  the  cross 
sectional  configuration  of  the  embankment  is  available  to  properly  assess 
its  stability. 

c.  Operating  Records 

There  are  no  operating  records  available  relating  to  the  stability  of 
the  dam.  As  mentioned  above,  the  dam  has  apparently  never  been  over- 
topped. 

d.  Post  Construction  Changes 

The  dam,  as  presently  standing,  dates  back  to  the  construction  completed 
in  1925  and  1928,  as  detailed  above.  There  have  been  no  post  construction 
changes  affecting  the  stability  of  the  dam. 
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e.  Seismic  Stability 

In  general,  projects  located  in  Seismic  Zone  0,  1 and  2 may  be  assumed 
to  present  no  hazard  from  earthquake,  provided  that  static  stability 
conditions  are  satisfactory  and  conventional  safety  margins  exist. 
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SECTION  7 


7.  ASSESSMENT  / REMEDIAL  MEASURES 

7. 1 Dam  Assessment 

The  dam  has  been  inspected  visually  and  a review  has  been  made  of  the 
available  engineering  data.  This  assessment  is  subject  to  the  limita- 
tions inherent  in  the  visual  inspection  procedures  stipulated  by  the 
Corps  of  Engineers  for  Phase  I Report. 

On  the  basis  of  this  inspection,  the  Hazard  Potential  of  Matawan  Lake 
Dam  has  been  changed  from  "High"  to  "Significant". 

a . Safety 

The  safety  of  Matawan  Lake  Dam  is  questionable  due  to  the  following: 

1.  The  spillway  capacity  is  marginally  adequate, 
incapable  of  passing  one  half  of  the  PMF,  but 
able  to  pass  the  100-year  flood  with  a water 
level  just  at  the  top  of  the  dam. 

2.  The  downstream  slope  of  the  left  embankment  is 
excessively  eroded  and  steep,  and  the  toe 
ends  in  the  channel  of  Gravelly  Brook.  The 
embankment  leaks,  and  the  timber  wall  retaining 
the  upper  embankment  has  deteriorated. 

3.  The  nominal  lateral  pile  resistance  of  the  spill- 
way and  bridge  abutments  is  believed  to  be  insuf- 
ficient to  independently  resist  the  lateral  hydraulic 
thrust  of  water  impounded  behind  the  spillway. 
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4.  The  low  level  outlet  is  inoperable  in  its  present 
state,  and  cannot  be  conveniently  operated  from  a 
safe  access  position  during  high  lake  stages. 
Unavailability  of  low  level  outlet  capacity  in- 
creases the  danger  of  dam  overtopping  during 
floods  of  intermediate  frequency.  This  outlet 
should  be  made  operable. 


Adequacy  of  Information 

The  hydrologic  information  is  adequate  for  the  present 
investigation  and  is  based  on  Corps  of  Engineers 
screening  procedures.  The  owner  should  verify  the 
adequacy  of  the  existing  spillway  capacity  by 
more  accurate  or  sophisticated  methodologies. 

Data  relating  to  the  capacity  of  the  spillway  and  bridge 
foundation  to  resist  the  hydraulic  thrust  on  the  spill- 
way is  inadequate  to  assess  its  stability.  Needed  infor- 
mation includes: 

1.  Determination  of  pile  configuration  under  the 
rebuilt  masonry  bridge  abutments. 

2.  Determination  of  engineering  properties  of  the 
soil  under  the  spillway  and  bridge. 

3.  Acquisition  of  information  on  uplift  pressures 
un  'the  spillway  apron  slab. 


• Data  relating  to  the  stability  of  the  left  abutment  embank- 
ment is  inadequate  to  assess  its  stability.  Needed  infor- 
mation includes: 


1.  Acquisition  of  cross  sectional  data  of  the  roadway 
embankment  including  the  geometry  of  the  upstream 
slope. 

2.  Determination  of  engineering  properties  of  the  embank- 
ment fill  and  of  the  foundation  subgrade  below  it. 

3.  Location  of  phreatic  levels  within  the  embank- 
ment at  various  points  upstream  and  downstream 
of  the  roadway. 

c.  Urgency 

• The  low  level  outlet  should  be  restored  to  full  opera- 
tional capability  within  3 months.  The  position  of 
operation  should  be  changed  over  to  a safer  location 
along  the  sidewalk  area  of  the  bridge  within  6 months. 

An  extension  crank  for  the  gate  operating  stand  is  a 
possible  method  of  achieving  safer  operation. 

• The  engineering  data  required  to  assess  the  stability 
and  safety  of  the  spillway  and  embankment  should  be 
acquired  within  9 months  and  the  stability  reassessed 
within  12  months. 

• A plan  for  improving  the  stability  of  the  embankment 
and  spillway  should  be  formulated  and  approved  within 
15  months. 
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• A plan  for  increasing  the  capacity  of  the  spillway 
should  be  formulated  and  approved  within  15  months. 

d.  Necessity  for  Further  Investigations 
Based  on  the  analyses  of  the  dam  safety  presented  above,  further  inves- 
tigations are  required. 

7.2  Remedial  Measures 


a.  Alternatives 

• The  stability  of  the  embankment  can  be  improved  as  follows: 

1.  Regrading  the  downstream  slope,  and  adding  slope 
protection  or  stabilizing  vegetative  cover. 

2.  Rebuilding  the  timber  retaining  wall  at  the  top  of 
the  embankment,  replacing  all  deteriorated  timber 
piles,  waiers  and  sheeting  as  required. 

3.  Flattening  the  entire  downstream  slope  by  elimina- 
ting or  abandoning  the  top  retaining  wall,  and 
continuing  the  slope  down  to  the  tidal  flat  level. 

The  toe  of  the  slope  would  be  protected  by  heavy 
stone  riprap,  and  the  downstream  channel  of  Gravelly 
Brook  would  be  shifted  away  from  the  toe  of  slope  to 
accommodate  the  flattened  slope. 

4.  Addition  of  another  row  of  sheet  piling  in  order  to 
lower  the  phreatic  level  within  the  embankment  should 
piezometric  gage  data  indicate  this  to  be  desirable. 

5.  An  appropriate  combination  of  the  above  alternatives. 
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The  possible  alternatives  for  improving  the  spillway  capacity 
are  as  follows: 
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1.  Addition  of  an  auxiliary  spillway  with  large  gates 

4 t i 

or  stop  log  plank  sections  that  could  be  removed 
before  or  during  an  anticipated  large  storm  event. 

| 

2.  Hardening  of  the  embankment  or  abutments  to  j 

allow  limited,  non-damaging  overflows  to  pass 

over. 

J 

3.  Lowering  of  the  existing  permanent  spillway 
crest  level,  and  rebuilding  the  top  to  accommodate 
flashboards  or  stop  plank  grooves. 

4.  Providing  additional  low  level  outlet  capacity 
to  permit  lowering  thelake  level  in  anticipation 
of  expected  heavy  rainstorm  events. 

• Possible  alternatives  for  improving  the  lateral  load  re- 
sistance capacity  of  the  spillway  are: 

1.  Addition  of  batter  piles  on  the  downstream  side  of 
bridge  abutments  and  connecting  them  to  the  abut- 
ment. 

2.  Consideration  of  part  of  the  embankment  together 
with  the  spillway  and  bridge  section  to  calculate 
a combined  adequate  factor  of  safety.  An  effective 
tie  between  the  two  parts  would  have  to  be  designed. 
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b.  0 & M Procedures 

The  recommended  procedures  for  operation  and  maintenance  of  Matawan  Lake 
Dam  are  as  follows: 

1.  Setting  up  of  operating  rules  for  regulating  the 
lake  level  during  periods  of  high  inflow. 

2.  Setting  up  of  maintenance  schedules  for  the  main- 
tenance of  the  low  level  outlet  gate  and  the 
control  of  vegetation  on  the  embankment.  Mainte- 
nance of  a permanent  log  of  operational  and 
maintenance  visits  to  the  dam,  including  the  low 
level  outlet  operation. 
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3.  Initiation  of  an  annual  visual  inspection  of 
the  dam  utilizing  a check  list  similar  to  the 
one  used  in  this  report. 

4.  Establishment  of  communication  channels  to  the 
Matawan  Police  to  bar  traffic  from  Aberdeen  Road 
during  periods  of  heavy  inflow  into  Lake  Matawan 
or  impending  overtopping  of  the  dam. 

5.  Addition  of  a reservoir  level  gage  at  the  up- 
stream face  of  the  abutment  which  would  be  read 
at  routine  visits  of  the  dam  and  during  severe 
rainstorms.  The  gage  elevation  should  be  tied 
into  the  National  Geodetic  Vertical  Datum  (NGVD). 


6.  A rating  curve  for  discharge  over  the  weir  and 

through  the  low  level  outlet  should  be  established. 
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APPENDIX  B 
PHOTOGRAPHS 


PHOTOGRAPHS  TAKEN  DURING  MAY  1978 


MATAWAN  LAKE  DAM 


Photo  1 -General  view  of  the  downstream  face  of  the 
roadway  embankment,  looking  toward  the  left 
abutment 


Photo  2 -General  view  of  the  downstream  face  of  the 

roadway  embankment,  looking  toward  the  right' 
abutment 


MATAWAN  LAKE  DAM 


Photo  3 - View  of  the  semi-circular  weir  from  downstream 
showing  the  low  flow  notch  in  the  weir;  the 
low  level  outlet  pipe  is  to  the  right  of  the 
overflow  cascade 


l 

» 

# 


■Photo  4 - View  of  the  low  level 

outlet  gate  valve 
operator 


MATAWAN  LAKE  DAM 


Photo  5 - View  of  the  downstream  face  embankment  re- 
taining wall  consisting  of  piles,  sheeting, 
downstream  kicker  piles  and  connecting  struts, 
located  to  the  left  of  the  bridge 


Photo  6 - Downstream  face  of  the  lef‘  embankment  retaining  wall 
showing  a section  to  the  left  of  Photo  5;  the  kicker 
piles  have  been  discontinued,  and  the  vertical  piles 
have  been  tied  back  into  the  embankment;  the  tie  rod 
on  the  near  pile  has  pulled  through  the  deteriorated 
wood 


MATAWAN  LAKE  DAM 


Photo  7 - View  of  the  downstream  channel,  running  parallel 
at  the  toe  of  the  left  embankment  section  before 
turning  downstream 


Photo  9 - Upstream  view  of  the  roadway  embankment  and 
weir,  looking  toward  the  left  abutment 


MATAWAN  LAKE  DAM 


View  of  Matawan  Lake  from  the  Little 
Street  bridge  crossing,  looking  toward 
the  dam 


Photo  11 


Photo  12  - View  of  the  dry  and  silted  in  upper  part  of 
Matawan  Lake  upstream  of  the  N.J.  Central 
railroad  trestle 
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SUMMARY  OF  ENGINEERING  DATA 
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CHECK  LIST  1 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

Name  of  Dam:  MAT A WAN  LAKE  DAM  

Drainage  Area  Characteristics:  2.7  square  miles  on  Gravelly  Brook 

Elevation  Top  Normal  Pool  (Storage  Capacity):  18.27  (280) 

Elevation  Top  Flood  Control  Poo]  (Storage  Capacity):  NA 

Elevation  Maximum  Design  Pool:  21 ■ 27 

Elevation  Top  Dam:  Earth  embankment  (Main  Street)  21.27 

SPILLWAY  CREST: 

a.  Elevation  12  foot  section  at  Elev.18.27,  remainder  at  Elev.  18.77 

b.  Type  Uncontrolled  concrete  arch  weir 

c.  Width 3 feet  __ 

d.  Length 57  feet  

e.  Location  Spillover  Mid-section  of  dam 

f.  No.  and  Type  of  Gates  NA  

OUTLET  WORK: 

a.  Type One  36-inch  diameter  low  level  outlet 

b.  Location  On  left  side  of  spillway  weir 

c.  Entrance  Inverts 3-02 

d.  Exit  Inverts  3.02 

e.  Emergency  Dra indown  Facilities  As  above 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type None 

b.  Location  

c.  Records 


( 


MAXIMUM  NON-DAMAGING  DISCHARGE  Estimated  at  1,000  cfs 
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HYDROLOGIC  COMPUTATIONS 
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